Stimulation of the GTPase activity of translation elongation factor G by ribosomal protein L7/12.
Elongation factors (EFs) Tu and G are GTPases that have important functions in protein synthesis. The low intrinsic GTPase activity of both factors is strongly stimulated on the ribosome by unknown mechanisms. Here we report that isolated ribosomal protein L7/12 strongly stimulates GTP hydrolysis by EF-G, but not by EF-Tu, indicating a major contribution of L7/12 to GTPase activation of EF-G on the ribosome. The effect is due to the acceleration of the catalytic step because the rate of GDP-GTP exchange on EF-G, as measured by rapid kinetics, is much faster than the steady-state GTPase rate. The unique, highly conserved arginine residue in the C-terminal domain of L7/12 is not essential for the activation, excluding an "arginine finger"-type mechanism. L7/12 appears to function by stabilizing the GTPase transition state of EF-G.